\ N i . . . -
‘. N . N

DOCUNENT RESUME

L4

ED 138 107 ) L . ‘ FL 008 527
AUTHOR ‘ 'Kay, Paul* Romney, A. Kimbail
TITLE On Simple Semantic Spaces and Semantic Categories.

. Working Papers of the Language Behavior Research
A S Laboratory, No. 2. '
"INSTITUTION California Univ., Berkeley. Language and Behavior
- . Research Lab. .
"SPONS AGENCY ' California Univ., Berkeley. Inst. of International .
. Stpdies.; National Inst. of Mental Health {DHEW),
Rockville, HMd.

. PUB DATE Nov 67 :
GRANT ‘ ME-25703
NOTE - 21p.
EDRS PRICE MF-$0.83 HC~$1.67 Plus Postage. ) ’
DESCRIPTORS *Componential Analysis; Descriptive.linguistics;

Distinctive Features; lLanguage Research; Linguistic
Theory; Psychology; *Scientific Hethodology.
. ' . . *Semantics; *Vocabulary -~ .
IDENTIFIERS . *Semanticlcategories o . von.\s

" ABSTRACT g! '
’ » . This paper attempts to develop-s e relatively
wvell-defined notions that may be of use in descriptive semantics and
in some areas of cognitive psychology. These notions are intended as
explications of certain terms widely used ir_ these fields such as
_ semantic .dimension, semantic feature, selantﬁb Space, category,
conjunctive category, and sememe. The mode of” explication is to
develop definitions for these terms in an argunent similar to a
formal axiomatic system, with emphasis on the applicability of terms
to empirical data. (CLK)

~

- .~

e o oo o e o o S oo ol ook e A o ol o ok Aok ok e ool oo ok o ool o ok o ol o e ke ook o ke ok o ok ke ok ol e ok o ok o ok ok ok ok ok

* Documents acquired by BRIC include many informal unpublished *

. * paterials not available from other sources. C makes™egery effort *.
* to obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affects the quality =*

v * of tlie microfiche and hardecopy reproductions ERIC makes available *
* via the - ERIC Document Reproduction Service (EDRS). EDRS 1is ﬁbt *

* responsible for the guality of the original document. Reproductions *

X

*x

.

* supplied by EDRS are the best that can be made from the original.
*****a************************************************ta*************p

L
(4] . - : . .




v ’l ‘ | v
.y L ! ‘ ' .
. | Y. Working Papes of thy P

e - Language

1
&

8

ED13

L]
.
N\ -
h -
. .
Q :
, 1
US DEPARTMENT OF HEALTH
<
EOUCATION & WELFARE
NATIONAL INSTITUTE OF
EDUCATION
IS
Trah DOCLMENT  MAS HBEE N HESWRT
D, B Exart v 2% wh b Lb L b WA
TrE PERSON DR.GRGAN & (N W, wy,
. AT N TR NTL T LA e e
-’ Gratt D (n KNoet s b AN e M
5 CENT DL F AL NAT FNG n T Ty
EDGCATION BPOY T N R B v
>
. . o 3 “
. .
\)‘ . 8 L . 2\. . . )

Aruitoxt provided by Eic:



.
¥
)
t
»
.
¢
.
3
A
.
.
o
;
‘ .
,
o »
v ,
Q - |

, e 13
et ot N 3. N S T
. v . N "‘\ [} . ; b :2
, ) . . :
o 3 . 3“ ) \ . "..*“ .,
¢ ~ i = . ]
. . ool [
3 Ve '
. . A v b
. [ K . L
) o . [ S
- L e oA ¢ . N .
LT T : .
I SN . .
. ’ - .
« ¢, h -
.
. ,
N \ . (
;@
. ‘
.
.
o
. ..
)
.
> - . ,
. S 4 ..
Y &,
i
. , .
. ° }( ’ o o ’
[ £
‘ . ' 4 Yoy s, 8
4 2 ‘
T , A °
v . .
. . .
& i {( S
. : ¢ t
°
A ‘. ~
d‘ N o~ 3
. B © .
' , -
t"l i .
. 7 . )
‘V
"y . ) :
)
T .
‘| ¥ i \ A
\
» .
. vt
- X
~ [
.
Q .
R . - ,
P ; .
.9 .
- R . - hl
. v,'l b -
N ) ¢ -t " L b
! N - - - -
; Y

The Language Béhavwr Reséarch Laboratory is an mtercﬁscn- e

plinary res ?rch project at the ,University rof Cfallfomla at
ST Bérkeley. It, is supported by Research Grant No, MH 25703-

from the Natxonal Institute-of Mental Health This support is.

. gratefully acknowledﬁed “ g DL Lt

ST . e

P UmversxtyofCalllforma Y ) o
Language Behavior Reseatch’Laboratory e
: 2220 Piedmont Avenye R '
Berkﬂ.:& Califpraia 94720

.




car
-
L
[N
.
- ~
»
el
S
.
..
Q-
- -
“
o
B
e

ERIC ~

Aruitoxt provided by Eic:

\ Language Behavi - Research } ratory S
v s Ngvember, 1967~.‘

. . S e
, B M
4 ¢ . ' N E
AR o o
N Y . . ,}LN N \ i
\ i ;e Q '. d_l" I :5
S . B e w L
@ ‘ o ,
‘r' .' . ) -}, .
' pe ' ' A.' '
- . u v ‘ ‘. ‘.D.
V7 . 3 . @ ' '
i ‘ﬂv * . i . é‘v A . v
©. .t ON SIMBLE SEMANTIC SPACES AND . P :
.4 . « SEMANTIC cgm:Gonms I A
i LY o o <7
Paul Kay . and : ;A “Kin'fball Romney .
Universuy of Cahfornia o ‘Harvard Univegsity -
Berkeley - ' o, co SO
¥ oy ST
. v ' \ : g ‘ .
, A . \ | ; !
~ I L . v
‘ \ s 0 “ ' P ‘ . ) i 4
H
LI
i .« - ﬂ\ \/ .-
b. x X :‘ S ) N dow S
cr ' ' Workm Papér Noy 2.

. : ¥ !
' .: ) L . ‘ I
. The Language Behavxor Research Laboratory v , /
, jf‘ is funded by a grant from the Institute !
e of International ctudies University of . -
’ California, Berkeley. whose *suppox; is. "~ [
' gratefuuy acknowledged . b
., 1 ¢ i ) " s
: \ : ) '
;\ - « 4 -:I-'; !
B 9 ey K >,
f‘. . ? . N ' . K . . B.a

’ | ‘ . °
} * . ew . ) U L N '

, w ¢ i S

: L ,;.,',:}‘, LI
“'é oy ' ‘
. v, - ) @
L :
i J fil . 3
‘e \ v He




.. ’ E * . . i
N ' . , N . A . S

® . * LI
’ ’ . * P b Ce |
© This paper is ; ntattempt to develbp some relatively well - define noti
3 i % 1 '
A ‘ L y - . Q/ ] A“ ‘r s
_ that may be of use in descriptive semantics and in some areas of cogni ive
' ” : .
psychology. These riotiong. are. intend@d‘?as explications of certain ter S now ?
i Q o ‘: ’: n-,'
widely used in these ﬁel’ds, for exa‘mple: <,s.,,emantic dimension, semant c c
. . . o : ‘J(, . . - . : . i o 3

feature, semantic space, category, conjunctive category, sememe, et¢. The

-‘-

\ " " method of explication is to develop definitions for thes'é’ tern’s in an a gqment
. \ - ‘ . ¥ . ] o é 4 . | s
- \ that is somewhat akin tq a formal axiomatic system. The emphasis"; "hfowever,

- \ " is always on the applicability of terms’ to empirical data, and go(matluematical ‘
_ elegance is ruthlessly sacrificed to empirical consideration_s. o 1, . :
\ - - Imagine a meta- language (S1) that contakhs only "predieators/“ (names

[

o . \for kinds of things) and the common logical connectives /\ ("and") v ("er")

- ! - \,;f
- F

("not") etc. Each predicator has an extension, the set of'ob)ectso it names,

v \

- and an intension the property or attribute shared by the 'nembers nf this - .

set‘.\1 « : R ST,
. 1) . ) } . ’vo',,‘.
\ Sl is a meta~- language for talking about some natural language (partic- '
. . . ’ :
ularly\its sememic stratum) ar natural non- }inguistic cognitive system. In L

v

. . : &
stratific‘itional linguistics predicators {ay be interpreted as emic units at

©
. t
-~

S the semar\tic not the sememic, levelfL.Lamb 000 000) We do aot assume
wesTioo 3 the existence of a univerﬂl version of 5] with a set'of predicators sufficient

Lo} =

for modeling ll natyral sy‘%tems of meaning. V e cohiider that the particular :

. predicators i 81 will vary with tﬁe particular natural system of meaning

being modelf‘ad.\ N SRR SR S '




15 “ "7 We make two assumptions sbout S . The first concerns the number of
A . o ‘

- N\? predicators., The second concerns relations among the predicators.

(1) assumption The set of predicators. in- S} is, at most,

-
-

, . - denumberably infinite.-
‘ Roughly., this means tha‘t we can p{Jt the predicators into one-to—one

e

e )

~ correspondence thh the set of posi%ive whole numbers of with some proper
' subset thereof. The important thing is that we can enumerate the predicators,
.1 evenif the number of predicators should be mfinite we can still speak of ‘the

r - K
.

- first predx‘cator , 'the second predicator . «ss, 'the (107)th predicator’, and

Ve

. . LT e

.~ soon. ~ . ' . S o
T . L S . .
" o o _S',eco’n'dly,.we assume that, for any p"érticular natural system of meaning .
, I T ' | S e ‘.
A ,-':3’u'1"{der study, there exists a cognitively real p'art,ition2 B on the set of predi- ‘}9 -

LI st
)
|

L@

o ! . cators that has the, follow1n~g two properties: First, if 'Pi' and 'Pj' are distinct .
o i

predicators in the same cell of the partltlon then any statement asserting th 3

4~

. o existence of an object having both the properties P; and. Pj. is logically ' T
o . false.3 Secondly, no cell of the partition is 'empty; that is (.Ievery'cell contains .

2 L at least one predicatér. This assumption may be stated sym'bolica'.lly.-

. ..
% . . . W

~ - L
S . . , R . “« .
' .
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$ o '

@e?exi%ts ;] pa:t‘)i’tion B= {cl. cz, coes cn}

‘ ’on the %ﬁ@f predicatqrs {py, 'Pz ' oo } )

such. thﬁt

— ! " v
7N N \

iné

N | , , P
’" ’ 15 L falsec

(2.2) ‘For any cell ¢y, 3 x) x£c1 & x = P1 where Py

r . S - S is & preq‘cator in §3.. °
We may interpet (2 1) as saying that -statements that assign the intensions of

!

v T two distinct predi,cators irom the same cell to a given object are iogicaliy

¥ \

‘o
-

_ ' contradiq'tory. From (2 1) it fbilows that the extensions of two predica ors\
,d
. ol
w \ i in the same celi are mutually exclusive. sIn symbols, _ . ' ,\

@) . . For any "Ck’EB and Py, 'Py' € Cy; -

om0 Py KIAPR ).

‘.

w The second pax:t of the assumption (2 2) )ust rules out empty ceils*.b
I The interpretation we have in mind for the cells of the partitton B is
that each cell contains predicators corresponding to properties that cannot,

E

' in princ1ple be assigned to the same object. Examp”les are the various masses

n

in grams an object may have, the two sexes, the number of generations by .
7

‘.
3

@ .
e B R - . : LS

etC- b, b4 ' : ‘ . ¢ ’ ’

e o (2.1) . For any two distinct predicators 'P1', 'P2' in an

- which two-lineal reiations may be separated, 'the two values‘ of deciduous'ness,"
b , 1 . v

SRS B arbitrary cell cy, the statement (3x), Py (x) &Pj(x)"

N .
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Since we have assumed. in &i) that the set of ali predicators is, at

~
. E

. any cell cj- of the partition -B" is aiso at most denurherably infinite. Hence,

%

for each ceii ci wg may enumerate its constitue}ht predicatprs. (The 01 s -

We shali use the expressxon 'd“’ to refer to-the jth predxcator in the ith

\

ceii of: the ‘partition B. f‘or example. the third predicator in the fourth cell -

Y

“is. represented 'd(4)" the 223rd predxcator in the nth cell is represented
. : (y)

y

‘d 22)3' the xth predicator in thé ¥ h ceil'is represented 'd ' We refer__ a

tq;the:sé_t that‘is the extension of the. pre’dicator' '‘d (ji)'"by the expression d m‘.ﬂ

)

. o . ' ‘_; "'_ - . s . " P d s ’
' _'As:r.nay be syrmised from the examples in th& second paragraph

. preceeding, we do_not wish to limit interpretation to cases in which all objects
: Y oW . . . . : :
> . >

. are-nece'ssariiy des‘cribabie by ‘a' predicator from every cell. For‘example, for

o~

. L . ' . ) R o .
. 'm‘any objects both predicators in the ceii labeled "sex"“ are irrelevant, for -

o

other objects "mass," " eneration." etc. are‘irreievant Accordingiy', v(re '\ |
) - \ /fa ’ e . .
Wxsh fou‘ each ceii "Cy to define the set of objects that posse‘&s none of the

properties referred to byf)the, predicators in that ceii w
. . . " . N ; .. o ) ‘ . 2
For each cell c; , we define the set
# .

.
TR

- . . . * E]
g ‘ . 1 . * e
s

R . ", I

(@) definition . @ o W= ~(d"?-..\/ad Wy Gy

o ! ) LI AT

The set d ﬁ) is the set-of things. ha\'/ing,none of the vprop‘ertiis d (i)', ;
. 9 ; v ‘

(x) . .

I > * -ﬂl..-
Z', coe . ’ ‘fﬁw‘ ST - 4 . . : e

© e
ey

most, denumerabiy xnfinite, it foiiows that the set of predicators constituting

! \m@f, of course, aiso be enurnerated since there is a finite number n of thern )

AN

N

s

Y

-
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We now define °a' semantic dimension pl) as the set*whose members

are the ‘sets of objects con;espondmg to the p:edica/t%rs of the cell cj plus
0 ‘ . '

o~
A\

the set ofu objects .d %) .

+(5) definition o © . pW = {afp), .d(g.) . d(iz),:./é.l

~ All‘the members \d(ji) of o) except the member d((i)) also correspond to‘some_;

g

k]

_Ellaqg. member .d(ji) of 8 semantic dimension D) is a set of objects. '

¥

-

property of objects, namely of the property tifat is the intension of tHe o

| correqundiixg to the predicatgrs 'd(!l)"- 'd(?', <os " For example, if

‘feature dW), which is the featuré of "posses 1‘

:

‘predicator 'd (’})'. The expression d((i)) may bé 1pterpreted as repfééentlng | oo

the set of objects having the semantic feature of possessing none of the -

) ) " .
properties referred to by the predicators. 'd(li)', 'd(‘z)‘ . and so on. Accord~

»

ingly, we shall give al} expréssions of the form Jd(}) a second interpretation

™

as semantic features., Each semantic dimensjon <DW¥.\contains a zero’

B

D(1) is the dimension “sex", then d%) is the semantic feature "sexlessness";

1

if D(Z) is the dimension “"mass"”, _then d((z)) is the semantic feature "having' '

.no mass, " and so on. In the numbered statgments we always treat expres=-

&

siosn of the form d(ji)Va\s sets (of objects), but we shall frequentiﬁr refer to

them.in the text as "semantic features."

¢ ) o ) N ’

oL
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§ Each semantic: feature refers to a set’ of objects, and each semantic

K3

dimension consti.mtes a partition of the set of all objects.‘1 However, we
y - ) LI o N

would like our semantic meta-language to contain a kind of unit corres'ponding'
4

to a set of objects that is minlmal in the sense that we cannot further sub-

- ‘
/‘ .

diVide it that is, describe any pmper subset, of it. The baSic deSideratum

+

for the notion of "semantic point” is that by aSSigning an object to a unique

(

semantic poznt we make the finest description of that qb)ect that is pOSSlble

.dn §). Also, we would lilte the:set of semantic pOints to constitute a

- &
partition of the set of ObJeCtS. That is, we would like ‘each object}o belong

to one semantic »oint and no object to belong to more than one. It is, however,
. ' i, N

neither necessary nor desirea“bie that there exist an object corresponding

T N s . ..
to eath se@\antic point, ? S

" ! : L > ~
Accdrdingly, given a finite number n of semantic dimensions, we
3

- define a semantic point Pj as the intersection of any n fgatures, such §

‘that exaotly one feature is a member\of each drmension. In symbols, We

7efine an arbitra\ry semantic point o . ’. g " , / ,/ o
'(6) Cefinition . pj &1) éZ) A .o M.(sn)
- o aWen @%@ ) )

@ ’'er + . dp €D L dMen™),

f

S




By thig definition, a semantic .point describes a set of objects alh

4
of which containexactly one feature gi{j“,

- each dimension «p{), No ‘object belongs to more than one semantic paint,

n0ssibly the nuiinﬂ_eature clim, from

and every object belongs to one. No finer partition of the set.of all objects

9 .

can Be derived from the original language (Sl) .than the set of 'senla-ntic

o

. pcints .

" For future convenience, we define one more item of-notation. Let

“

the expression d& refer to the feature on the ith dimension that occurs

-

E\), . in the semantic point pj. In general, given a semantic point pj ., S
‘ i N ‘ _/‘. !
v ' . y;,’;,‘ , &

) oag) A d“’,

. e

since the pojnt Py may contain any feature from dimension D(i), not
nessarily the jth feature in the enumeration déi), d(f), d%), ... o« Using

this notation,*the defining equation for a semantic point pj can be rewritten

(8) a . : Pj = ﬂ PE}; :
. Y ] 1_1 . v )
. / . ' :". -' [..‘" Il
Recaii that n is the nl‘imber of cells in the partition B (-the number of ‘ o
. -’ », : 4\\"' ) . . . S l,
semantic dimensions “'ﬁﬁ . e R
We caiigﬁlé’\\set Q;.s,emantic points an n- dimensionai semantic
. d)
space because of arv analpgﬁwnh a subset of the points in Euclidean n-space, -
4% ﬁx\ B l o

;  Consider an arbitraw semann.c point pj = dw/\ d(z)/\ A d(n). To any

. such semantic. pﬁ therg-’corresponds a unique point qj in Euclidean
. o N

7 : '.




n-space, namely the point (o (DA ,5). Any such point 'qj‘ will nessarily

have ndn-négatlve integers for all its coordinates. Let us call EL the set

of Euclidean points correspondmg in the way just mentloned to the pomts in

a semantic space SS. EE has the addltional property that if 1t contams

the point (a p, .++.5), then it cantains _eyery point @, b, ...; n) wher

~

ase, bSP, ..., n<5 F%I:example if S8 is three dlmenslonal wnh say

- 4, 3, and 2 features on dimensions D(l), D(Z), and D(3) respectlvely,
the corresponding set of Euclidean points EE looks like Figure 1. '
: T > .

Figure 1. , -

o
~

Subsets of points EE of Euclidean three-space corresponding to a

+

’

three-dimensional semantic space SS with one two-feature, one three-

feature, and one four-feature dimension. o
n @ @

: : ’ d/\d/\d'ss
\ . , , 3

: ' /1 X
, /I ya 4/ /(321)&52)_
. | ’ N .
,‘ | l, -

- M 3)
| , dO/\d/\d £

\(0. 0, 0)€ EE




L - N ) . L

~ : «

I 1o 'ea(:h"point (a,'b, ¢) in th-e sub-snacc EE.""-diaqramed in Figure 1.,

-

there corresponds the. unique semantic point in S8 d(l)/\ d(i)/\ d(3) and .

4 .o - “
e conversély. For examﬁe to the pomt 3, 2 1) in LE there corresponds
the semantic point d(l)/\ d(Z)A d(3) , e
, r 3 , 0 T .
~ 7 . ¢

We 'noted above that a sern‘anthc,b"oint gives the-'finest~ posSible'..

i

description (in Sl) of an object. That is, a semantic point defines a ,set

of abjects that carﬁot be‘subdivided, We would iike tq define a semantic

. . _ 5 9

‘ :

. ’ ) . . ) “l .
c§t_eg0ry in such a way that ?t\can be interpreted‘as "any. description of a

d ~
. 1}

' !
set of abjects t_hat' i}*)ossible in Sl."‘ This is easii»y accomplishe'd by .

defining a semantic category as the union "of any number. of semantic points

” »
It
S

“in S8 . Hence for any arbitrary collection of semanti¢ points Py pz, oo ,pm

4 .
in SS we define the semantic categbry s o Q T S
‘ ’ —_ o~ . . L
\ . . - m ! 1) n 9(l)
, (9) definition . ¢ C=pUpU---Upyp=Up = U Niy
‘( Each semantic point is, of course, itself a category.‘s'? A

o ) f 14
™ The notion conjunctive category has been used and partfally defined

f

in several different ways (e. g. , bounsbury, 1964 Bruner et al,, 7)".

1

The e€ssential idea behind all these usageS'is that conjunctiye catego’r_ies

are those that do not involve dependencies among semantic dimensionsf.

If a ‘category’ C is, conjunctive then if C dCfcribes objects with the

- feature dm and objects with the feature d(k) (i # k), then C describes
at least oné object with poth fea_tures d(}) and d(:z. This amounts to
!
/ ) ' a
! : o ’ {'. - L)
(;‘.) :
(4] o : s 13".‘;5':’» S "~
“ R - . . N . ) . ﬁ;"'m 'l" ., ‘q . )

.\g la »‘.rv.

ey
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@&~

'éa‘ying that for conjunctive cafegories, the union of the intersections

(of features) is equal to the intersection of the unions. In symbols, a
category C is conjunctive if and only if

m n n m ,
) G(1) (1)

(11) ‘ . C = = o j=1'

{
Conjunctive categoriés, SO defined,'corresp'o'nd closely to the.
usual notion. In a conjunctive category there fg no "interaction" between "

the features of different dimension; the dimensions are, in effect,

. . - _ .
independent, If we construct a new semantic point C' by intersecting

: ' £ )
features taken from points that are subsets of a conjunctive category C ,

the point C' is always found to be a su'bs‘et of C.
EXAMPLE

Assuming &S contains just‘two dimensions D(l), D,(z), the

following category is c\mjunctlv'e:

= (g (2) (1) (2) q(1) (2) (1).{')‘ (2)
C) (d3”d2 )‘U (d6 l\d3|_)L,|(d.6 ndz)U (d3 d3 y
. = qWM | (1) N (2)y 4(2)
:l.nce C, (’d3 Ud6 ) (d3, U dﬂ2 ).

v

In the notation frequently used in componential analysis, rewrite
8 - .

cl) as o, @) as B, ald) as a, , and N as concatenation. For

' )] J
example, "d(al)ﬂ d(zz)u becomes "‘é3 ho ". The above example is now

C) = pfaz byl Jag b3 Jas bz Yaz bz = a3, bz,'3, wheré

a3, 6 stands for as U ag .

! - 14



.(‘7»‘“" . | '
/‘/ ’ _"11_ v ’ . - C.

o P

v : IR S
-The semanti¢ points that can be constructed by intersectirig features

b

N
A

b, |

5 . t
in C; are jus la3 2 _‘a/:‘I

3' %%

&,

b_;.and agb3 + each of whigh is a subget
of Cl . RS
Cf categories that are not conjunctive, particular attention has‘jeen

paid to a type called relational (see, for example, Bruner, et al. 1967).

‘Mve ejxplainid what we_mean by relational category, a thregfold

classification of semantic categories will have bc’qﬁ established: conjunc’t\ivé, a‘

‘relational and disjunctive. LCisjunctive. categories are simply those'that'are~
" neither conjunctive nor relational. ' .
The basic idea of relational categories is that they approxlrrf‘pte the _

defining*feature of conju'(xctlve categdries - lndependgnce or lack of jnter-

~

action between semantic dimensions~~with one exceptibn. The exception’
is that for exactly-two dimensions thére is lrit.er'action between «the-features,}
and this interaction is of an order}y kind, i.e., predictable from a simple

rule. - The presence of this rule, expressing a relation between the features.

- -

on two semantic dimensions, is the justification for calling such “c'é‘éeggr,ie,s 3

. o Py

"relational .

\‘l(
4
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kccoidingly we define relatior_xal categories as follows:

-~

A category C= () ﬂ d8; is relational if and only if - - i
=1 i=l |
(12) .defmition (1) for two'diétinét semantic.dimensions D(k) , D(r) ,
U ﬂ (f)—n Ud(i) Ak, 1#0;
=1 1=1 q‘}) =1 j=1 O .
(2) for any point py=C, at least one of the fgllovging/'}
holds _
PJ‘@P .
(a) d(k) 7[ {{ (l') . . i
(§) (J) - . .
/ ,sl - ) . . ' .
' 4 (k) < q(r)
{ : (b) d(j) = (;)
.‘ PR | (k) r '

) ' §) M

t

- Part (l) of deftnition (12) says in effect that a relational category/ o

' has the conjhnctlve property except fbr two dimensions D(k) and D(r)
Part (2) says that, for each point p'j included imC. a stateable relation

(@), (B), or (q)'hblds"between the features on the kth aridit_tl dimensions.

2
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e Geneéral DlSCUSSlOl’I and,Notes on o a.,
) PosslbLe Puture De\;elopments .

A componerrtxal analysls cén be thquht of as mapplng of a set of N e

. . "
Ttk

lexlcal unlts onto or lnto a semantlc space.« Various notlons in the com-~
N ¥ ©
pon,gntlal analysls llterature can be accommodated E 9.4 2 perfect: paradlgm
"\

‘
(Kay 1'956 and others) can probably be eﬁned in terms of a one-rone"mapplng
A .
of a setfof lexlcal ltems onto the set of ‘points fn QS AW allace and Atklns ,-j’
] . -' . 1 . . 17:.;

(1960) notion of an "orthogonal semantic space" is, Ithlnk a one" 'one - ."., .

. mapplng of bhe Qet of lexlcal units onto a partltlon of SS each cell of whl h

is a conjunctlve category. - : ' p'

W iy i oo

T 'Phe key novelty in the present formulatlon other than the pretentions .

to a bl.t more .rigor than usual, is, the 1ncluslon of the zero- feature dg‘)

each semantic dlmenslon. I think thls will help ln many othhrwlse dlfft_culfj,,
- , o . . 4 . ‘ I - H "‘k {:_ . ‘v . . ,- b
emplrlcal appllcations. : g ' ‘ L R 2
The notlgg »Of semantlc features ‘as two-faced wigits, wlth~.an | N E “

\ R .. : - , )

lntenslon (prop ?) and an extenslon (class) ; ita dlrect adaptlon ftﬁ)m

’

C,amap. Unllke Carnap, who di lops a separate calculus for 1ntenslons S

v D«

[I think it ls fair to say] the present approach stlcks wlth extensions in - ‘

b
XN S,

-the formal dlscusslon but interprets this dlscusslon lnformally as deallng L 9

\ ’

wlth propertles. Thls is lnelegant but seems more useful at the current

. stage of development. s 3 " L l
. ' o . [
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I hope these notes will cledr Ip one permstent conquion in thef
L .

compénentlal analysxs literature. That is, the confoundmg of comsnentialx

-,

denmtions that include the union of all non- zero tthat is, in tradinonal

. KY

terms, all) features on a given dimension with tho._se that contain only-the o

> L r . »

. < R -y - L . | ‘ '
zero feature (in traditional terms, no feature). E,g., in ugual notation, an
expression such as I

. - \ . L 3 7
. : - a c
\‘. I, . 1 2) b 3
is ambiguous as between ‘ )
N - P 1
(a) a! ’n d(Z)qd(” ‘
. K ' ] .
1 3 3 3 ' AR
a;,. - ] K . '
L . s ) . « R
: -+ . The same ambiguity is frequently carried by the expression
Lo 1- s L T a: b . ' = o Lt
- Wwhere ‘the dimension C (=D(3)) is previously given as part of S8.
Lot . , , . . .
¢y
\ " -,
- N { R ‘xn
| Yy
-4 .. *
. g 3 ‘
i.' : ' ‘ X \ 0 " P)
. ! . ) \~' : .
. - , v ) .
i
“ Ty
' . \ ' .
B § S -’
K - | ':.
' ' ‘ % \'
v ‘v ‘ %, - “ y
18 A
N | R o
. 'S [ \ v

Sl
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Note-1, l\/ost of our pr1m1t1ves are borrowed from Camap (1936), He descrlbes

1
>

predica;tors as "predxcate eypressxons in a w1de sense, mcludmg class

‘
-

P

S o expressions. " (pp. 6 7) By the intension of the predxcator ‘PP we .,
. me'an the prOpert/y fattrlbute] P b’y its extenslon we mean the t‘:or- '
LI . o y N

, responding cla‘Ss fset]. X . lﬁ) N : ) R

“°  Note:'2. A partition of a set S is a_divislon .of“.S; into Subsets such that -

@ B

4

eKerymember of S is included in exactly one of the subsets. The

subsets 80 created are often called the "cells" of the partition. The
( Ty
Senate of the United States as presently const1tuted may be partltIOned

v

. into fifty cells correspondlng to the flfty states; each cell contains .

\ R o
"two members. The House of Representatlvés may be paf'tltioned by the

‘.
Sy

same cnterion into fifty cells, but the cells contaln varying numbers A

> of members. . SO '
' <

. . . \ : : D'} T
-~ H - o
i

l

Note 3. By loglcally false we mean "L- false" in the meanlng given by Camap

]

(1956 11, 2=3.a.). The general 1dea of a sentence being L-false 1s

that it "cannot possibly be true" (p. 11); lt 1is false by vlrtue of the
language 1t is expressed ln (Sl) . 1ndependent of all facts regardlng its

content (see Carnap 1956:11), . e

9

. / ot ’ - . . . ‘q. '. . . . . ?..l
Note 4. The last statement followg from {4) and (5).

\ ’ K M

J’ . L]
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* of semanﬂc features.

. Y
\..Q'

\ ’
each t’erm . Pf. '1t«-

ayown definition as an intersection of features (see
H ) . '_
definitwn 7 an equat}-on" 8).

'

. A \
Note 5. ljeﬁnition (9) can be wntten in c«tended form,’ by subs ituting for

h4

&

vem o m (1) NG (ns';?\?
LC N0 s Q

-

au
-
—

(1) wnf‘ (15
‘/_\d (1)-/\" . m)u(d

| o @
Uwhmd A”Adm)

_.*The only reason to rewrite definition (9) in expanded f@rm (10) is to

.

emphasize the faCt that a semantic category is a union of mte\rsections

*
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